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(71) We, HOECHST AKTIEN- 
GESELLSCHAFT, a body corporate 
organised according to the laws of the 
Federal Republic of Germany, of 6230 Frank- 
furt/Main 80, Postfach 80 03 20, Federal 
Republic of Germany, do hereby declare the 
invention* for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particu- 
larly described in and by the following state- 
ment: — 

The present invention relates to a process 
for the preparation of easily dipersible pig- 
ments of the /^-modification of phthalocyan- 
ine. 

It is known that the /^-modification of 
copper phthalocyanine (CuPc) which has been 
prepared by condensation according to the 
phthalic add anhydride process and which, if 
desired, has been extracted with dilute add, 
can be brought into the pigment form by 
means of various methods of fine dispersion. 
Preferred methods are grinding with salt in 
the presence of additives preventing a phase 
transformation or grinding in organic sol- 
vents. The products obtained according to 
these processes have sufficient tinctorial 
strength, but, the shade and purity thereof as 
well as various technical properties must be 
improved. For this purpose, the crude pig- 
ment containing impurities must be purified. 
The German Offenlegungsschriften Nos. 
2,262,911 and 2^62,895 describe processes 
according to which the .crude pigment is con- 
verted into the CuPc-sulphate with sulphuric 
add to dissolve the undesired impurities, the 
CuPc-sulphate separated, the pure sulphate 
hydrolyzed and the pure CuPc isolated. 

The o-modification of the pure CuPc thus 
obtained is rearranged into the ^-modifica- 
tion according to known methods, for example 
by a thermal treatment or by the action of 
aromatic solvents. When the ^-modification 
of the highly pure CuPc of these purification 
and rearrangement processes is finely dis- 



persed according to a known mechanical pro- 
cess, for example solvent grinding, pigments 
are unexpectedly obtained that do not have 
any colouristic interest because of their dull 
shade and extreme lack of tinctorial strength. 50 

This invention is based on the observation 
that easily dispersible phthalocyanine pig- 
ments of the /^-modification of high tinctorial 
strength and high stability towards fl ovula- 
tion can be obtained when the /^modification 55 
of a highly pure copper phthalocyanine is sub- 
jected to a mechanical fine dispersion in the 
presence of compounds of the general formula 

Pc-A m (I) 

in which Pc represents a phthalocyanine 60 
radical, A represents an identical or different 
group of the formulae — COOM or S0 3 M 
(M being a hydrogen atom or one molar 
equivalent of an alkali metal ion, an alkaline- 
earth metal ion or an ammonium ion, or a 65 
carbamoyl, sulphamoyl, or N - alkylcarb- 
amoyl group containing 1 to 12 carbon atoms, 
an N - alkyisulphamoyl group containing 1 
to 18 carbon atoms, an N,N - dialkylsulpha- 
moyl group, each alkyl having 1 to 4 carbon 70 
atoms, N - (2 - aminoethyl) - sulphamoyl, 
N - benzylsulphamoyl, N - phenylethylsul- 
phamoyl, N - cydohexylsulphamoyl, an N- 
alkyl - N - cydohexylsulphamoyl group hav- 
ing 1 to 4 carbon atoms in the alkyl radical, 75 
an N - phenylsulphamoyl or an N - alkyl - N- 
phenylsulphamoyl group containing 1 to 4 
carbon atoms in the alkyl radical group, a 
carboalkoxy group having 1 to 4 carbon atoms 
in the alkoxy radical, a sulphonic add phenyl 80 
ester or sulphonic add alkyl ester group con- 
taining 1 to 4 carbon atoms or an amino 
methyl group of the formula 



Ra 



— CH 2 — N 



\ 



R, 



2 



1,502,884 



2 



in which Rx represents a hydrogen atom, an 
alkyl group having 1 to 18 carbon atoms, 
a 2 - aminoethyl, benzyl, phenylethyi, phenyl, 
alkylphenyl or alkanoyl group each having 1 

5 to 4 carbon atoms in the alkyl radicals, or a 
benzoyl group, R 2 represents a hydrogen atom 
or an alkyl group having 1 to 4 carbon atoms 
or R x and R 2 together represent a phthaloyl 
group and m=l or 2, provided that A is 

10 a group of the formula — S0 9 M, or m = 1, 2, 
3 or 4, provided that A represents one of 
the sulphamoyl or sulphonic acid groups men- 
tioned above, or m=l, 2 or 3, provided that 
A represents a — COOM group, one of the 

15 carbamoyl or carboxylic acid ester groups or 
m=an integer of from 1 to 6, preferably 
from 2 to 4, provided that A is one of the 
aminomethyl groups mentioned above. 
Preferred additives of the formula I are 

20 compounds in which A are identical or dif- 
ferent groups of the formula — COOH or 
— S0 3 H and their alkali metal, calcium, bar- 
ium or ammonium salts, sulphamoyl, alkyl- 
sulphamoyl groups having 1 to 18 carbon 

25 atoms, N,N - dialkylsulphamoyl groups each 
alkyl radical having 1 to 4 carbon atoms, 
N. - (2 - aminoethyl) - sulphamoyl, N - 
benzyl sulphamoyl, N - phenylethylsulph- 
amoyl, N - cyclohexylsulphamoyl, N - alkyl- 

30 N - cyclohexylsulphamoyl groups having 1 
to 4 carbon atoms in the alkyl radical, N- 
phenylsulphamoyl, N - alkyi - N - pheny!- 
sulphamoyl groups having 1 to 4 carbon 
atoms in the alkyl radical, carbamoyl groups, 

35 sulphonic acid phenyl ester or aminomethyl- 
ene groups of the formula 

— CH 2 — NHR„ 

R 3 

— CH 2 — 

\ 

R* 



40 -CH 2 -N 



in which Rj is an alkyl group having 1 to 
18 carbon atoms, a phenyl or an alkylphenyl 
group having 1 to 4 carbon atoms in the 
alkyl radical, R 3 and R* each represents an 

45 alkyl group having 1 to 4 carbon atoms, 
m being 1 or 2, provided that A stands for 
— COOH, — S0 3 H, their salts or a carbamoyl 
group, m being 2 or 3, provided that A is 
one of the sulphonic acid amide or sulphonic 

50 acid ester groups and m being 2 to 4, pro- 
vided that A is an aminomethyl group. 

Suitable phthalocyanines of the general for- 
mula I are metal containing or metal free 
compounds, preferably copper phthalocyan- 



ines which may cany further substituents in 55 
addition to the substituents A, for example 
copper phthalocyanine carboxylic acids, espe- 
cially CuPc - monocarboxylic acid, -dicar- 
boxylic acid and mixtures thereof; alkali 
metal, alkaline earth metal or aluminium salts 60 
of CuPc - carboxylic acids, salts of CuPc- 
carboxylic acids with ammonia or aliphatic 
amines; copper phthalocyanine sulphonic 
acids and CuPc - sulphonic acid mixtures, 
especially copper phthalocyanine monosul- 65 
phonic acid; alkali metal and alkaline earth 
metal salts of copper phthalocyanine sul- 
phonic acid, especially of copper phthalo- 
cyanine monosulphonic acid; salts of CuPc- 
sulphonic acids with ammonia or aliphatic 70 
amines; copper phthalocyanine carbamoyls, 
preferably those in which m=l to 2 which 
may be alkylated with alkyl groups containing 
1 to 18 carbon atoms; copper phthalocyanine 
carboxylic acid esters; copper phthalocyanine 75 
sulphamoyls, preferably those in which m=2 
to 3 which may be obtained by reacting CuPc- 
sulphochlorides with ammonia or primary or 
secondary aliphatic, cycloalipbatic, aromatic 
or mixed aliphatic-aromatic amines, for ex- 80 
ample, methylamine, hexylamine, a - ethyl- 
hexylamine, dodecylamine, stearylamine, di- 
ethylamine, di - n - butylamine, cyclohexyl- 
amine, ethylenediamine, aniline, N - methyl- 
aniline, benzylamine or phenyl - ethylamine; 85 
copper phthalocyanine sulphonic acid esters, 
for example alkyl esters or aryl esters; alkyl- 
aminomethyl or dialkylaminomethyl copper 
phthalocyanines, preferably those in which 
m=2 to 4, which may be obtained by react- 90 
ing chloromethylated copper phthalocyanines 
with primary or secondary aliphatic amines, 
for example methylamine, butylamine, hexyl- 
amine, octylamine, dodecylamine, stearyi- 
amine, di - n - butylamine or ethylene di- 95 
amine; arylaminomethyl or alkylarylamino- 
methyl copper phthalocyanines, preferably 
those in which m=2 to 4 or phthalimido- 
methyl copper phthalocyanines, preferably 
those in which m=2 to 4 and which may be 100 
obtained by reacting copper phthalocyanines 
with N - methylolphthalimide. 

Except for other definitions, "alkyl" and 
" alkanoyl " are to be understood as groups 
which contain from 1 to 4 carbon atoms in 105 
the alkane radical, "aryl" is preferably 
"phenyl" and "cycloalkyl" means groups 
having 4 to 8, preferably 6 carbon atoms. 

The term " ^-modification of highly pure 
copper phthalocyanine n is to be understood to HO 
mean products which have been purified 
according to the methods described in Ger- 
man Offenlegungsschriften Nos. 2,262,911 
and 2,262,895 and rearranged into the ft- 
modification according to known methods. 1 \ $ 

German Offenlegungsschrift No. 2,262,911 
relates to a process for the preparation of the 
^-modification of highly pure copper phthalo- 
cyanine pigments which process comprises 
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converting unsubstituted or substituted, pre- 
ferably halogenated, especially chlorinated 
(above all those having a chlorine content 
of up to 6%) copper phthalocyanines having 

5 different degrees of purity by means of suit- 
able acids which dissolve the impurities con- 
tained in the pigment, preferably sulphuric 
acid, into copper phthalocyanine salts capable 
of being isolated, separating them from die 

10 acid, setting free from the copper phthalo- 
cyanine salts by the action of water the a- 
m edification of the copper phthalocyanines in 
pure form and subjecting the isolated cop- 
per phthalocyanines in an aqueous suspension 

15 to a mechanical fine dispersion. The starting 
material is preferably dissolved in sulphuric 
acid or oleum and die solution diluted to a 
concentration of acid down to 80% by adding 
water or dilute sulphuric acid or the crude 

20 material is introduced into 80 to 86% sul- 
phuric acid. 

German Offenlegungsschrift No. 2,262,895 
relates to a process for the purification of un- 
susbstituted or substituted preferably halogen- 

25 a ted, especially chlorinated (above all those 
having a chlorine content of up to 6% by 
weight) copper phthalocyanines which com- 
prises introducing the copper phmalocyanine 
into 84 to 88% sulphuric add or dissolving it 

30 first in concentrated sulphuric acid or oleum 
and then adjusting it with water or dilute 
sulphuric acid to the concentration men- 
tioned, subjecting the copper phthalocyanine 
sulphate so formed at 60 — 100°C, preferably 

35 70-~90 o Q in an inert gaseous atmosphere, 
preferably nitrogen, to a process of crystal 
growth, isolating the copper phmalocyanine 
sulphate and recovering the copper phthalo- 
cyanine by the action of water. The sulphuric 

40 acid is preferably used in 4 to 15 times the 
amount calculated on the weight of the start- 
ing material, and the crystal growth process 
is preferably carried out at a concentration 
of sulphuric acid of 85.5% to 86.5%. 

45 The amount of a compound of the general 
formula I used is in general within the range 
of from 2 to 15% by weight calculated on 
the ^-modification of the CuPc, 

The amount required for obtaining an opti- 
50 mum pigment depends on the chemical con- 
stitution of the additive. When CuPc-sul- 
phonic acids are used, the most favourable 
amount is within the range of 3 to 6% by 
weight, in the case of the CuPc-carboxylic 
55 acids of 5 to 8% by weight, and in the case 
of the other compounds of the general for- 
mula I of 4 to 10% by weight 

The preparation of an effective mixture 
of the ^-modification of the pure CuPc with 
60 an added compound of the general formula I 
is advantageously carried out by the process 
of fine dispersion required for die condition- 
ing to the pigment, in which case the com- 
pounds of the general formula I can be added 



at the beginning or during the process of the 65. 
fine dispersion. 

In principle, the pure CuPc of the ^-modi- 
fication and compounds of the general formula 
I can be finely dispersed separately and the 
ground suspensions mixed afterwards. The 70 
mixture of finely dispersed /?-phase of pure 
CuPc and finely distributed additives of the 
general formula I in the form of dry pigment 
powders, however, yields pigments of less 
satisfactory properties. 75 

When CuPc-carboxylic acids which are very 
important as additives of the general formula 
I are used, an especially economical process 
for the preparation of the mixture is the syn- 
thesis of CuPc containing the desired amount 80 
of CuPc-carboxylic acids by co-synthesis 
starting from phthalic acid anhydride and a 
small amount of trimellitic acid or other suit- 
able benzene polycarboxylic arid according to 
the phthalic acid anhydride process. 85 

The products so synthesized when purified 
with sulphuric acid and rearrangement of the 
phase yield the starting products required for 
the mechanical fine dispersion. When other 
CuPc-derivatives of the general formula I are 90 
used, that type of co-synthesis is not ex- 
pedient 

When CuPc-sulphonic acids are used as 
additives, a separate synthesis is not neces- 
sary, since during the purification of the CuPc 95 
reprecipitation from sulphuric acid the CuPc 
can be partially sulphonated. The added 
CuPc-sulphonic acids and CuPc-carboxylic 
acids can be converted into the salts men- 
tioned during or after the fine dispersion by 100 
reacting them with bases or with amines. 

Suitable mechanical fine distribution pro- 
cesses are the generally known ones, for ex- 
ample salt grinding in mills or kneaders pre- 
ferably grinding in a liquid grinding medium 105 
in a roller null, a vibration mill, a bead mill 
or a stirrer ball mill with the aid of the 
grinding bodies and under the conditions 
generally used in practice. 

Suitable grinding media are above all no 
organic liquids and mixtures of water with 
organic liquids. Water can be used only to 
a limited extent because of partial rearrange- 
ment into the y-phase. Suitable organic liquids 
are aliphatic and aromatic compounds. When 1 15 
aromatic liquids are used, for example xylene, 
a prior rearrangement of the y-phase of the 
purified CuPc can be dispensed with because 
the use of such grinding media brings about 
the rearrangement of phases into the £-phase, 120 
the mixture with an additive and the fine dis- 
persion being carried out in a single-step 
operation. 

Preferred mixtures of water with organic 
liquids are homogeneous mixtures of water J25 
with primary, secondary or tertiary aliphatic 
alcohols having from 1 to 6 carbon atoms. 
Should coarser grains be required for pre- 
determined application fields, an after-treat- 
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ment of the ground pigment in organic or 
aqueous-organic media at elevated tempera- 
ture may be advantageous. The pigments are 
isolated according to known methods, prefer- 
5 ably by evaporation or spray-drying. 

The pigments prepared according to the 
process of the invention are suitable for 
colouring lacquers, paper, plastics and syn- 
thetic resins, synthetic fibres in the mass, 

10 and for printing paper, textiles, films and 
sheets and other materials and for metal 
effect lacquerings as well as paints. 

The addition of the above-mentioned 
phthalocyanine derivatives of the general for- 

15 mula I to phthalocyanines has been described 
in U.S. Patents Nos. 2,526,345 and 3,028,392 
and in German Patent No. 1,239,270. The 
pigment mixtures described therein show an 
improved stability towards flocculation, but 

20 they have a low tinctorial strength and bad 
dispersibility. In comparison therewith, the 
addition of these phthalocyanine derivatives 
to highly pure phthalocyanine yields pigments 
having a clear shade and distincdy unproved 

25 dispersibility and tinctorial strength. 

The following Examples illustrate the in- 
vention, the parts and percentages being by 
weight. 

EXAMPLE 1 

30 For the preparation of copper phthalocyan- 
ine which contains about 8% of copper 
phthalocyanine carboxylic acid (calculated on 
the pure pigment), 1400 parts of nitrobenzene, 
740 parts of phthalic acid anhydride, 21 parts 

35 of trimellitic acid, 1170 parts of urea, 85 parts 
of ammonium chloride, 240 parts of anhyd- 
rous copper sulphate and 1 part of ammon- 
ium molybdate were mixed and heated to 
200°C within 8 hours while stirring. The mix- 

40 ture was then stirred at 200°C for 4 hours 
and after turning off the heating, 200 parts 
of nitrobenzene were added. The suspension 
was cooled to room temperature, filtered and 
washed with nitrobenzene; the filter cake was 

45 washed with methanol and then with water. 
The moist filter cake was introduced into a 
mixture of 2000 parts of water and 1000 
parts of concentrated hydrochloric acid, stirred 
at 90° C for 5 hours, filtered and washed with 

50 water until neutral. The filter cake was dried 
at 100°C. 716 parts of a 93% crude copper- 
phthalocyanine were obtained that contained 
about 8% of copper phthalocyanine carboxylic 
acid (calculated on the pure pigment). 

55 For the preparation of the pure pigment, 
21.5 parts of the crude product obtained were 
introduced into 215 parts of 86% sulphuric 
acid and the mixture was stirred for 4 hours 
at 70 — 80°C in an atmosphere of nitrogen. 

60 The mixture was cooled to room temperature 
and the sulphuric acid concentration was ad- 
justed to 75% with 31.5 parts of water. The 
mixture of the sulphates of copper phthalo- 
cyanine and copper phthalocyanine carboxylic 



acid was filtered, washed with 75% sulphuric 65 
add and then hydrolyzed in 250 parts of 
water. The pigment was filtered and washed 
until neutral. For the rearrangement into the 
^-modification, the moist filter cake was 
stirred in 200 parts of water, 20 parts of 70 
chlorobenzene were added and the mixture 
was stirred at 100° C for 5 hours. The chloro- 
benzene was distilled with steam, the aqueous 
dye suspension was filtered and the filter cake 
was dried at 100°C. 75 

20 parts of the ^-modification of pure 
copper phthalocyanine were obtained which 
contained about 8% of copper phthalocyan- 
ine carboxylic acid mainly in the form of the 
copper phthalocyanine monocarboxylic acid. 80 

To bring it into the pigment form, the pure 
product was ground with 120 parts of acetone 
and 1200 parts of glass beads having a 
diameter of 2 mm in a porcelain 
mill for about 20 hours on a vibration 85 
table. The pigment was then isolated and 
dried at 60°C under reduced pressure. The 
pigment so prepared is suitable for the colour- 
ing of enamels according to known methods 
in brilliant, greenish blue shades of high 90 
degree of purity and high colour intensity. 
When compared with known commercial pro- 
ducts, the pigment of the invention is dis- 
tinguished by a very good stability to floccula- 
tion and an excellent dispersibility in lacquer- 95 
ing systems. 

When the fine dispersion is carried out 
with a mixture of 8.4 parts of isobutanol and 
111.4 parts of water or a mixture of 60 parts 
of isopropanol and 60 parts of water as grind- 100 
ing medium instead of 120 parts of acetone, 
the pigments obtained even after a shorter 
grinding period have the same quality. 

EXAMPLE 2 

22.2 parts of unsubstituted crude copper 105 
phthalocyanine (in the form of a 90% com- 
mercial product) were introduced into 200 
parts of 86% sulphuric acid and stirred at 
70 — 80°C for 4 hours in an atmosphere of 
nitrogen. The copper phthalocyanine sulphate 110 
obtained in the form of coarse crystals was 
filtered, washed with 80% sulphuric acid and 
hydrolyzed in 250 parts of water. The pro- 
duct was then filtered and washed until 
neutral. The moist filter cake was introduced 1 1 5 
into 200 parts of water to convert the ^modi- 
fication into the ^-modification, 20 parts of 
chlorobenzene were added and the mixture 
was stirred at 100°C for 5 hours. The chloro- 
benzene was then removed by steam distilla- 120 
tion, the aqueous pigment suspension was fil- 
tered and the filter cake dried at 100°C. 20 
parts of 100% ^-modification of pure copper 
phthalocyanine were obtained. 

For the fine dispersion, the pure pigment 125 
obtained and 12 parts of copper phthalo- 
cyanine - 4 - carboxylic acid were ground 
with 120 parts of acetone and 1200 parts of 
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glass beads of 2 mm diameter in a porcelain 
mill for about 20 hours on a "Vibratom" 
vibration table. The pigment suspension was 
then separated from die grinding bodies. The 

5 pigment was isolated and dried at 60 °C under 
reduced pressure. 

The pigment so obtained colours enamels 
according to known methods especially bril- 
liant greenish blue shades of a high tinctorial 

10 strength and good stability towards floccula- 
tion. When compared with known commercial 
pigments, the pigment of the invention is dis- 
tinguished by a high degree of purity of shade 
and an excellent dispersibility in lacquering 

15 systems. 

The pigment yields in polyvinyl chloride 
according to known methods colourations of 
high intensity, a high degree of purity and 
good dispersibility. 

20 When instead of 120 parts of acetone, 120 
parts of methanol or 120 parts of isopropanoi 
or 120 parts of glycolmonomemyl ether or 
120 parts of acetic acid - n - butyl ester were 
used as grinding media, pigments of equal 

25 quality were obtained. When the fine dis- 
persion is obtained by continuous grinding 
in a bead mill instead of by vibration grind- 
ing, pigments of equal quality were also ob- 
tained. 

30 The fine dispersion could also be carried 
out with equal success by grinding on a 
roller mill 

EXAMPLE 3 
When the 1.2 parts of copper phthalocyan- 

35 ine monocarboxylic acid indicated in Ex- 
ample 2 were replaced by 1.2 parts of cop- 
per phthalocyanine - 4 3 4' - dicarboxylic acid 
and the grinding and working up carried out 
as described in Example 2, a pigment was 

40 obtained which corresponded to the pigment 
obtained in Example 2 in respect of its colour- 
istic properties. 

EXAMPLE 4 
When the 1.2 parts of copper phthalocyan- 

45 ine monocarboxylic acid indicated in Example 
2 were replaced by a mixture of 1 part of 
copper phthalocyanine - 4 - carboxylic acid 
and 0.2 part of copper phthalocyanine - 4- 
carboxylic acid amide and the grinding and 

50 working up was carried out as indicated in 
Example 2, a pigment was obtained which 
corresponded to that indicated in Example 
2 in respect of its colouristic properties. 

EXAMPLE 5 

55 20 parts of the ^-modification of pure 
copper phthalocyanine (obtained according to 
the method described in Example 2) and 2 
parts of the sodium salt of copper phthalo- 
cyanine - 4 - carboxylic acid were ground 

60 together with 120 parts of acetone and 1200 
parts of glass beads of 2 mm diameter in 
a porcelain mill for about 20 hours on a 



"Vibratom" vibration table. The pigment 
was isolated and dried at 60°C under reduced 
pressure. 65 

The pigment so obtained corresponded to 
that obtained according to Example 2 with 
respect to its colouristic behaviour. 

When instead of 2 parts of the sodium salt 
of copper phthalocyanine monocarboxylic acid 70 
2 parts of the barium, salt of copper phthalo- 
cyanine monocarboxylic acid were used as 
additive a pigment was obtained which had 
the same properties. 

EXAMPLE 6 75 
32.6 parts of un substituted crude CuPc 
(in the form of a 93% commercial product) 
were introduced into 300 parts of a 86% sul- 
phuric acid and stirred at 70 to 80°C for 
4 hours in an atmosphere of nitrogen. The 80 
CuPc-sulphate thus obtained in the form of 
coarse crystals was filtered, after cooling to t 
room temperature, washed with 80% sul- 
phuric acid and then hydrolyzed by introduc- 
ing the filter cake into 300 parts of water. 85 
The copper phthalocyanine was filtered and 
washed with water until neutral. In order 
to convert the ^-modification into the 
modification, the moist filter cake was intro- 
duced into 300 parts of water, 30 parts of 90 
chlorobenzene were added and the mixture 
was boiled under reflux for 4 hours. The 
chlorobenzene was then removed by steam dis- 
tillation. 

The pigment suspension was filtered and 95 
the filter cake was dried at 100°C. 30 parts 
of the ^-modification of pure CuPc were 
obtained. 

For the fine dispersion, the 30 parts of the 
pure CuPc so obtained were ground after the 100 
addition of 1.2 parts of CuPc monosulphonic 
acid (prepared by sulphonation of CuPc in 
oleum and having a sulphur content of 5.1%) 
together with 150 parts of isopropanoi and 
1200 parts of glass beads of 2 mm diameter 105 
in a porcelain mill for 20 hours on a " Vibra- 
tom " vibration table. The pigment suspension 
was then separated from the grinding bodies. 
The pigment was isolated by filtration and 
dried at 60 °C under reduced pressure. 110 

The pigment so obtained which had a speci- 
fic surface of about 70 m 2 /g coloured enamels 
according to known methods brillant greenish 
blue shades of a high degree of purity and 
tinctorial strength. The pigment was distin- 1 1 5 
guished in comparison with known commer- 
cial brands by a good stability towards floc- 
culation and an excellent dispersibility in lac- 
quering systems. 

When used in book printing according to 120 
known methods, the pigment so obtained 
yielded prints that were distinguished by high 
tinctorial strength and an especially high 
purity of shade. 

When the grinding medium used in the 125 
fine dispersion was 150 parts of methanol or 
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150 parts of glycolmonomethyl ether or 120 
parts of acetone, instead of the 150 parts of 
isopropanol, pigments of the same quality 
were obtained. 

5 When the additive used for the fine disper- 
sion was 1.5 parts or 1.8 parts of CuPc-mono- 
sulphonic acid instead of the 1.2 parts of 
CuPc-monosulphonic acid, pigments of the 
same quality were obtained. However, when 

10 instead of 1.2 parts of CuPc-monosulphonic 
acid 3 parts of this compound were used, pig- 
ments were obtained which were distinguished 
in the colouring of lacquers by a very high 
transparency and an excellent tinctorial 

15 strength, but which had low disperibility. 

EXAMPLE 7 
30 parts of the ^-modification of the pure 
CuPc obtained according to Example 6 and 
12 parts of CuPc-monosulphonic add were 

20 ground together with 1200 parts of glass 
beads of 3 mm diameter and a mixture of 
139 parts of water and 11 parts of isobutanol 
in a porcelain mill for 24 hours on a " Vibra- 
tom" vibration table. The pigment suspen- 

25 sion was then separated from the grinding 
bodies. The pigment was isolated by filtra- 
tion and dried at 60°C under reduced pres- 
sure. 

When colouring enamels according to 
30 known methods, the pigment so prepared 
yielded brilliant greenish blue shades of a 
high degree of purity and tinctorial strength. 
The pigment was distinguished by an excel- 
lent dispersibility in lacquers. 
35 When instead of the mixture of 139 parts 
of water and 11 parts of isobutanol a mix- 
ture of 75 parts of water and 75 parts of iso- 
propanol or a mixture of 112 parts of water 
and 38 parts of isopropanol was used, pig- 
40 ments were obtained which had the same 
quality. 

Pigments of the same quality were also 
obtained when the fine dispersion was not 
performed discontinuously on a "Vibratom" 
45 vibration table, but continuously on a con- 
tinuous vibration mill or a continuous roller 
mill. 

EXAMPLE 8 
30 parts of the ^-modification of the pure 

50 CuPc obtained according to Example 6 and 
3 parts of the sodium salt of CuPc-monosul- 
phonic acid were ground together with 150 
parts of isopropanol and 1200 parts of quartz- 
ite beads of 2 mm diameter in a porcelain mill 

55 for 24 hours on a "Vibratom" vibration 
table. The pigment suspension was then sepa- 
rated off from the grinding bodies and the 
pigment isolated by distilling off the sol- 
vent. 

60 When colouring enamels according to 
known methods, the pigment so obtained 
yielded brilliant greenish blue shades of high 
tinctorial strength. The pigment was distin- 



guished by a very good dispersibility in lac- 
quers. 65 

Pigments of the same quality were ob- 
tained when instead of 3 parts of the sodium 
salt, 3 parts of the barium salt or 3 parts 
of the ammonium salt of CuPc-monosul- 
phonic acid were used as additive. '° 

EXAMPLE 9 

32.6 parts of unsubstituted crude CuPc (in 
the form of a 93 % commercial product) were 
introduced into 300 parts of 86% sulphuric 
acid and then stirred for 4 hours at 70— 80°C 75 
in an atmosphere of nitrogen. The coarse 
crystals of CuPc-sulphate so obtained were 
filtered after cooling to room temperature, 
washed with 80% sulphuric acid and then 
hydroiyzed by introducing the filter cake into 80 
300 parts of water. The CuPc was filtered, 
washed with water until neutral and dried 
at 100°C. 30 parts of coarse crystals of the 
^-modification of pure CuPc were obtained. 

For the simultaneous rearrangement of the 85 
phases and the fine dispersion the ^modifica- 
tion of the pure CuPc was ground after the 
addition of 1.5 parts of CuPc-monosulphonic 
acid together with 150 parts of xylene and 
1200 parts of glass beads of 3 mm diameter 90 
in a porcelain mill for 24 hours on a " Vibra- 
tam" vibration table. The pigment suspen- 
sion was then separated from the grinding 
bodies. The pigment was isolated by filtra- 
tion and dried at 60°C under reduced pres- 95 
sure. 

The pigment so obtained in the form of 
the ^-crystal modification yielded colourings 
of high tinctorial strength in enamels. The 
pigment was distinguished by a very good 100 
chspersibility in lacquers. 

EXAMPLE 10 

95 parts of unsubstituted crude CuPc (in 
form of a 95% commercial product) and 7.5 
parts of CuPc-monosulphonic acid were dis- 105 
solved together in 1000 parts of 96% sul- 
phuric acid. At 70 to 80°C, 116 parts of 
water were added dropwise and the suspen- 
sion was stirred at 70--80 o C for 4 hours in 
an atmosphere of nitrogen. After cooling to HO 
room temperature, the CuPc-sulphate was fil- 
tered, washed with 80% sulphuric add and 
the filter cake was hydroiyzed in 1000 parts 
of water. 100 parts of chlorobenzene were 
added to the suspension and the suspension J15 
was boiled under reflux for 4 hours. The 
chlorobenzene was removed by steam distil- 
lation. The pigment was isolated by filtra- 
tion, washed with water until neutral and 
dried at 100°C. 120 

30 parts of the pure pigment so obtained 
which was in the form of the /^-modification 
and contained about 6% of CuPc-monosul- 
phonic acid, were ground with 150 parts of 
isopropanol and 1200 parts of glass beads of J25 
3 mm diameter in a porcelain mill for 24 
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hours on a " Vibratom ,s vibration table. The 
pigment was then isolated by filtration and 
dried at 60 °C under reduced pressure. 
When colouring enamels, the pigment so 
5 obtained yielded brilliant greenish blue shades 
of a high degree of purity and tinctorial 
strength. The pigment was distinguished by 
a very good dispersibility in lacquers. 

EXAMPLE 11 

10 30 parts of the ^-modification of the pure 
CuPc obtained according to Example 6 were 
subjected after the addition of a mixture of 
0.9 part of CuPc-monosulphonic acid and 0.3 
part of CuPc-disuiphonic add to the process 

15 of fine dispersion as described in Example 6. 
The pigment obtained corresponded to that 
obtained according to Example 6 in respect 
of its quality. 

EXAMPLE 12 

20 30 parts of the ^-modification of the pure 
CuPc according to Example 6 and 1.5 parts 
of N,N' - bis(dodecyl) - CuPc - disul- 
phamoyl (prepared by reacting dodecyi amine 
with the dichloride of CuPodisulphonic acid) 

25 were ground together with 1200 parts of glass 
beads of 3 mm diameter and 150 parts of 
acetone in a. porcelain mill for 20 hours on 
a "Vibratom" vibration table. The pigment 
suspension was then separated from the grind- 

30 ing bodies and the pigment isolated by 
evaporation. 

When colouring enamels according to 
known methods the pigment so obtained 
yielded brilliant greenish blue shades of a 

35 high degree of purity and tinctorial strength. 
The pigment was distinguished by an excel- 
lent dispersibility. 

When instead of 1.5 parts of the above 
sulphamoyl additive, a mixture of 1.2 parts 

40 of N,N' - bis - (isobutyl) - CuPc - di- 
sulphamoyl and 0.3 part of N,N',N" - tris- 
(isobutyl) - CuPc - trisulphamoyl was* used as 
additive, a pigment was obtained which had 
the same quality. 

45 EXAMPLE 13 

30 parts of the ^-modification of the pure 
CuPc obtained according to Example 6 and 
1.5 parts of N,N' - bis - (phenyl) - CuPc- 
disulphamoyl were ground together with 1200 

50 parts of glass beads of 3 mm diameter and 
150 parts of isopropanol in a porcelain mill 
for 24 hours on a "Vibratom" vibration 
table. The pigment suspension was then sepa- 
rated from the grinding bodies. The pigment 

55 was isolated by filtration and dried at 60°C 
under reduced pressure. 

When colouring enamels, the pigment so 
obtained yielded brilliant greenish blue shades 
of a high degree of purity and tinctorial 

60 strength. The pigment was distinguished by 
a very good dispersibility in lacquering sys- 
tems. 
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Pigments of the same quality were obtained, 
when instead of N,N' - bis - (phenyl) - CuPc- 
disulphamoyl one of the following compounds 65 
was used as additive: 

CuPc - disulphamoyl 

N,N' - bis - (di - n - butyl) - CuPc- 

disulphamoyl 
N,N' - bis - (a - ethylhexyl) - CuPc - di- 70 

sulphamoyl 

N>N' - bis - (octadecyl) - CuPc - di- 
sulphamoyl 

N,N' - bis - (jff - aminoethyl) - CuPc- 
disulphamoyl 75 
disulphamoyl and 

CuPc - disulphonic acid diphenyl ester 

EXAMPLE 14 

30 parts of the ^-modification of the pure 
CuPc obtained according to Example 6 and 80 
a mixture of 1.3 parts of N,N' - bis - (di - n- 
butyl) - CuPc - disulphamoyl and 0.3 part 
of N,N',N" - tris - di - n - butyl) - CuPc- 
trisulphamoyl (prepared by reacting a corres- 
ponding mixture of CuPc - disulphochloride 85 
and CuPc - trisulphochloride with di - n- 
butylamine) were ground together with 1200 
parts of glass beads of 2 mm diameter, 139 
parts of water and 11 parts of isobutanol in a 
porcelain mill for 24 hours on a tr Vibratom" 90 
vibration table. The pigment suspen- 
sion was separated from the grinding bodies, 
the pigment was isolated by filtration and 
dried at 60 °C under reduced pressure. 

When colouring enamels, the pigment so 95 
obtained yielded brilliant shades of a high 
degree of purity and tinctorial strength. 

When colouring polyvinyl chloride accord- 
ing to known methods, the pigment was easily 
dispersible and yielded colourations that were \qq 
distinguished by high tinctorial strength and 
an extraordinary degree of purity of shade. 

When the fine dispersion was carried out 
continuously in a bead mill of the type 
"Molinex" of Messrs. Netzsch with glass 105 
beads of 1 mm diameter instead of discon- 
tinuousiy on a vibration table, a pigment was 
obtained which had the same quality. 

EXAMPLE 15 

32.6 parts of unsubstituted crude CuPc (in HO 
the form of a 93% commercial product) were 
introduced into 300 parts of 86% sulphuric 
acid and stirred for 4 hours at 70— 80°C in 
an atmosphere of nitrogen. The coarse crystals 
of the CuPc-sulphate so formed were filtered 1 1 5 
after cooling to room temperature, washed 
with 80% sulphuric acid and then hydro- 
lyzed by adding the filter cake to 300 parts 
of water. Hie CuPc was filtered and washed 
with water until neutral. 120 

To rearrange the ^modification into the 
^-modification, the moist filter cake was added 
to 300 parts of water, 30 parts of chloro- 
benzene were then added and the mixture 
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stirred under reflux for 4 hours. The chloro- 
benzene was removed by steam distillation. 
The pigment suspension was filtered and the 
filter cake was dried at 100° C 30 parts of 
5 the ^-modification of pure CuPc were ob- 
tained. 

For the fine dispersion, the 30 parts of the 
pure CuPc so obtained were ground after 
the addition of 3 parts of tris - (isobutyi- 

10 aminomethyl) - CuPc (prepared by reacting 
tris - (chloromethyl) CuPc with isobutyl- 
amine) together with 150 parts of isopropanol 
and 1200 parts of glass beads of 3 mm dia- 
meter in a porcelain mill for 24 hours on a 

15 "Vibratom" vibration table. The pigment 
suspension was then separated from the grind- 
ing bodies. The pigment was isolated by 
filtration and dried at 60°C under reduced 
pressure. 

20 When colouring enamels according to 
known methods, the pigment so obtained 
yielded brilliant greenish blue shades of a 
high degree of purity and tinctorial strength, 
and an excellent fastness to light and atmo- 

25 spheric influences. The pigment was distin- 
guished by a good stability 'towards floccula- 
tion and excellent dispersibility in lacquering 
systems. 

When the grinding medium in the fine 
30 dispersion process was 150 parts of methanol, 
150 parts of glycolmonomethyl ether or 120 
parts of acetone instead of the 150 parts of 
isopropanol, the pigment obtained had the 
same quality. 
35 The same result was obtained when the 
fine dispersion was carried out continuously 
on a continuously operating vibration mill or 
roller mill instead of discontinuously on a 
" Vibratom" vibration table. 

40 EXAMPLE 16 

30 parts of the /^-modification of the pure 
CuPc prepared according to Example 15 and 
a mixture of 0.5 part of bis - (isobutylamino- 
methyHCuPc, 2 parts of tris - (isobutylamino- 

45 methyl) - CuPc and 0.5 part of tetrakis - (iso- 
butylaminomethyl) - CuPc were introduced 
into 150 parts of isopropanol and stirred 
until a homogeneous suspension had formed. 
The suspension was ground continuously on 

50 a continuously operating bead mill of the type 
" Molinex " using glass beads of 1 mm dia- 
meter. The pigment was isolated by distilling 
the solvent. The pigment so obtained corres- 
ponded to that obtained according to Example 

55 15 with regard to its quality. 

EXAMPLE 17 
30 parts of the ^-modification of the pure 
CuPc obtained according to Example 15 and 
3 parts of tris - (n - octylaminomethyl) - 
60 CuPc were ground together with 150 parts 
of acetone and 1200 parts of quartzite beads 
of 3 mm diameter in a porcelain mill for 24 
hours on a " Vibratom " vibration table. The 



pigment suspension was separated from the 
grinding bodies, the pigment was isolated 55 
by filtration and dried at 60 °C under reduced 
pressure. 

The pigment so prepared yielded accord- 
ing to known methods enamels of brilliant 
greenish blue shades of a high degree of 70 
purity and tinctorial strength. The pigment 
was distinguished by a very good dispers- 
ibility in lacquers. 

Pigments of the same quality were ob- 
tained, when instead of tris - {n - ocrylamino- 75 
methyl) - CuPc one of the following com- 
pounds was used as additive: 

tris - (n - propylaminomethyl) - CuPc 
tris - (n - butylaminomethyl) - CuPc 
tris - (» - hexylaminomethyl - CuPc 80 
bis - (p - aminoethylaminomethyl) - CuPc 
tris - (n - dodecyiaminomethyl) - CuPc 
tris - (N - phenylaminomethyl) - CuPc 
tris - (N - methyl - N - phenyl - amino- 
methyl) - CuPc 85 

When instead of 3 parts of tris - (n - octyl- 
aminomethyl) - CuPc only 1.5 parts of this 
compound were used as additive, a pigment 
was obtained which also yielded brilliant 
greenish blue shades of a high degree of 90 
purity and tinctorial strength. _^ 

EXAMPLE 18 

30 parts of the ^-modification of the pure 
CuPc prepared according to Example 15 and 
2 parts of tris - (phthalimidomethyl) - CuPc 95 
(prepared by reacting CuPc with N-methylol- 
phthalimide in sulphuric acid) were ground 
together with 1200 parts of glass beads of 3 
mm diameter and 150 parts of isopropanol in 
a porcelain mill for 24 hours on a cc Vibratom" 100 
vibration table. The pigment suspension was 
separated from the grinding bodies, the pig- 
ment was isolated by filtration and dried at 
60 °C under reduced pressure. 

The pigment so obtained coloured enamels 105 
brilliant greenish blue shades of a high degree 
of purity and tinctorial strength. The pig- 
ment was distinguished by an excellent dis- 
persibility in lacquers. 

EXAMPLE 19 110 
30 parts of the ^-modification of the pure 
CuPc prepared according to Example 15 and 
1.5 parts of tris - (71 - octylaminomethyl)- 
CuPj were ground together with 139 parts 
of water, 11 parts of isobutanol and 1200 115 
parts of glass beads of 2 mm diameter in a 
porcelain mill for 24 hours on a "Vibratom" 
vibration table. The pigment suspen- 
sion was separated from the grinding bodies, 
the pigment was isolated by filtration and 1 20 
dried at 60°C under reduced pressure. 

The pigment so obtained coloured enamels 
brilliant shades of a high degree of purity 
and tinctorial strength. When colouring poly- 
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vinyl chloride according to known methods, 
the pigment was easily dispersible and yielded 
colourations of high tinctorial strength which 
were distinguished by a high degree of purity. 

5 When instead of the mixture of 139 parts 
of water and 11 parts of isopropanol, a mix- 
ture of 112 parts of water and 38 parts of 
isopropanol was used as grinding medium, 
pigments were obtained that had die same 

10 quality. 

WHAT WE CLAIM IS: — 

1. A process for the manufacture of easily 
dispersible pigments of the ^-modification of 
a copper phmalocyanine pigment which com- 
15 prises subjecting the ^-modification of a 
highly pure copper phmalocyanine to mech- 
anical fine dispersion together with a com- 
pound of the formula 



55 
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Pc— A n 



(I) 



20 wherein Pc represents a phthalocyanine radical 
and A represents an identical or different 
group of the formulae — COOM, — S0 3 M, 
wherein M represents hydrogen, an alkali 
metal ion, one molar equivalent of alkaline 

25 earth metal or an ammonium ion, or a carb- 
amoyl, sulphamoyl, or N - alkyl carbamoyl 
group containing 1 to 12 carbon atoms, an 
N - alkyl - sulphamoyl group containing 1 
to 18 carbon atoms, an N,N - di alkyl sulph- 

30 amoyl group having 1 to 4 carbon atoms in 
each alkyl group, N - (2 - aminoethyl - sulph- 
amoyl, N - benzyl sulphamoyl, N - (phenyl - 
ethyl) - sulphamoyl, N - cyclohexylsulph- 
amoyl, N - alkyl N - cyclohexylsulphamoyl 

35 having 1 to 4 carbon atoms in the alkyl 
radical, N - phenyl sulphamoyl, N - alkyl- 
N - phenyl - sulphamoyl having 1 to 4 car- 
bon atoms in the alkyl radical, carboalkoxy 
having 1 to 4 carbon atoms in the alkoxy 

40 radical, sulphonic acid phenyl ester, sulphonic 
acid alkyl ester containing 1 to 4 carbon 
atoms or an aminomethyl group of the for- 
mula 

— CH* — NRjR 2 

45 wherein R! represents hydrogen, an alkyl 
radical having 1 to 18 carbon atoms, 2- 
aminoethyi, benzyl, phenylethyl, phenyl, 
alkylphenyi having 1 to 4 carbon atoms in 
the alkyl radical, alkanoyl having 1 to 4 car- 

50 bon atoms in the alkyl moiety or benzoyl, 
R 2 represents hydrogen or an alkyl radical 
having 1 to 4 carbon atoms, or R x and R 2 
together represent phthaloyl and 



m=l or 2, when A is — SO s M, or 
m=an integer of from 1 to 4, when A is 

one of said sulphamoyl or sulphonic acid 

ester groups, or 
m=an integer of from 1 to 3, when A is 

— COOM or one of said carbamoyl or 

carbalkoxy groups, or 



m=an integer of from 1 to 6, when A is 
said aminomethyl group. 

2. A process as claimed in Claim 1, where- 
in A represents COOM or S0 3 M, the free 
add or the alkali metal, calcium, barium or 65 
ammonium salts of said add groups, sulph- * 
amoyl, sulphonic add phenyl ester, N - alkyl 
sulphamoyl having 1 to 18 carbon atoms, 
N,N - dialkyl sulphamoyl having 1 to 4 car- 
bon atoms in each alkyl radical, N - (2- 70 
aminoethyl) - sulphamoyl, N - benzyl sulph- 
amoyl, N - (phenylethyl) - sulphamoyl, N- 
cydohexyl sulphamoyl, N - alkyl - N - cyclo- 
hexyl sulphamoyl haying 1 to 4 carbon atoms 
in the alkyl radical, carbamoyl or amino- 75 
methyl of the formula 

— CHr— NHR n 

— CH 2 — NR3R4 

or 

o 
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wherein R x represents an alkyl radical having 
1 to 18 carbon atoms, phenyl or alkylphenyi 
having 1 to 4 carbon atoms in the alkyl 
radical, R 3 and R* are the same or different 
alkyl radicals having 1 to 4 carbon atoms; 85 

m = l or 2, when A is — COOH; — S0 3 M 
or their salts or carbamoyl; 

m=2 or 3, when A is one of said sulph- 
amoyl or sulphonic add ester groups and 

m=2 to 4, when A is one of said amino- 90 
methyl groups. 

3. A process as daimed in Claim 1 or 2 
wherein the amount of the compound of the 
formula 

Pc— Am 95 

is within the range of from 2 to 15% by 
weight calculated on the ^-modification of the 
pure copper phthalocyanine. 

4. A process as claimed in any one of 
Claims 1 to 3, wherein the mechanical fine 100 
dispersion process is carried out by grinding 

in an aqueous-organic or organic grinding 
medium on a vibrating mill, bead mill or an 
attritor. 

5. A modification of the process as daimed 105 
in any one of Claims 1 to 4, wherein the 
starting material is the ^modification and 

the phase rearrangement of the ^-modifica- 
tion occurs during the mechanical fine dis- 
persion. 1 10 

6. A process as claimed in any one of 
Claims 1 to 5, wherein the grinding medium 
is an aqueous alkanol having 1 to 6 carbon 
atoms. 
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7. A process for the manufacture of a 
phthalocyanine pigment as claimed in Qaim 
1 conducted substantially as described herein 
or in any one of the Examples herein. 
5 8. A process as claimed in Qaim 1 where- 
in any of the starting materials specifically 
mentioned herein are used. 

9. Copper phthalocyanine pigments in the 
form of the ^-modification obtained by the 

10 process claimed in any one of Claims 1 to 
8. 

10. Copper phthalocyanine pigments as 
claimed in Claim 1 obtained substantially as 
described and exemplified herein. 

15 11. A process for pigmenting articles which 
comprises contacting said article with a pig- 
ment as defined in Qaim 9. 
12. A process for pigmenting articles which 



comprises contacting said article with a pig- 
ment as defined in Qaim 10. 20 

13. A process as claimed in Claim 11 or 
12 wherein the article is a lacquer, paper, 
plastic or a synthetic resin or fibre. 

14. A process as claimed in Qaim 11 or 

12 wherein paper, a textile material, a film 25 
or sheet is printed with a pigment as claimed 
in Qaim 9 or 10. 

15. A pigmented article, whenever obtained 
by a process as claimed in any one of Claims 

11 to 14. 30 
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